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Abstract
The scourge o f childhood obesity in Mississippi threatens to undermine
progress made in other national health goals espoused by the Centers for Disease
Control (CDC). Community-based youth sport activities, and specifically soccer,
m ay lower Body Mass Index (BMI) and have the potential to provide the vigorous
physical activity preventive and intervention indicated by studies to date, especially
given the explosive growth o f the sport in the US recently among females. After
gaining approval from the Starkville School Board, access to FitnessGram data o f
all 4^^ grade students at a public school was obtained and data revealed 57 female
students meeting CDC criteria for overweight. A nutrition intervention (i.e., a
minimum core intervention) was developed based on the USDA’s “Tips for
Families” from the revised 2005 food pyramid information, and a pre-post
intervention quiz was developed, pre-tested on two cohorts o f age and gendermatched 4^^ and 5*^ grade female soccer players, and found to have face and
construct validity. Twenty-two subjects were recruited in the summer o f 2006, and
after following consent procedures approved by the Institutional Review Board o f
the Mississippi University for Women, were all given the pre-post quiz before and
after application o f minimum core baseline nutrition intervention. Subjects were
then randomly assigned to youth soccer (n = 14), or waiting list control (n = 8).
Independent Student’s t-tests revealed no significant group differences in height,
weight, BMI, or age prior to intervention. Paired samples Student’s t-tests revealed
significant gains in nutrition knowledge after application o f the minimum core
baseline nutrition intervention, that lasted to the end o f the study 5-months later {p
X

< 0.002). There were no significant changes in BMI between soccer and control
groups, and paired correlations between nutrition quiz pre-post tests and BMI pre
post tests failed to demonstrate an association between gains in nutrition knowledge
and reductions in BMI (r = -.185; p < 0.462). However, exploratory statistics
including Stem and Leaf Plots identified two outliers in the soccer group that, when
removed, revealed a mean change in BMI o f 0.74 between soccer and control
groups (i.e., -.35 BMI soccer players; + .40 BMI controls). Findings o f the pilot
study suggest that the work should be repeated in larger cohorts in other venues to
verify and expand upon these findings. The study also provides a novel example of
how community based intervention programs involving youth sport m ay benefit
children with overweight.

Key W ords: Childhood, overweight, body mass index, physical activity.
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CHAPTER I
Introduction
Currently interventions for childhood overweight include primarily clinic-based and
school-based programs centering on dietary education and controls, physical activity (PA)
programs including increasing the number and quality o f physical education classes at
school, and counseling and other programs aimed at reducing sedentary behaviors. Despite
thousands o f studies evidence for intervention efficacy is lacking, so that now calls for
prevention programs have been emphasized.
However, health promotion programs and interventions that utilize communitybased approaches and resources have been lacking or are non-existent, especially in the
case o f youth sport activities. There is no report in the literature o f utilizing a youth sport
organization in the U.S. as an intervention for childhood overweight, despite the existence
o f more than 110,000 o f these organizations. There is no information as to whether such
programs could— if utilized fully as a source o f referral from pediatricians, school nurses,
physical education instructors, health educators, and other public and private
stakeholders—become part o f a more meaningful intervention and/or prevention for
childhood overweight. The present work attempted to bridge this gap in knowledge, and as
such represents a novel program intervention for health educators and others concerned
with or treating childhood overweight.
Dimensions o f the Problem
Childhood obesity in Mississippi is a scourge that threatens to undermine progress
made in other national health goals espoused by the U.S. Centers for Disease Control. A
world-wide problem, obesity prevalence doubled among children (aged 6 to 11), and tripled

among adolescents (aged 12 to 19) in the past two decades in America (Harper, 2006;
"Prevention o f Pediatric Overweight and Obesity.," 2003). Childhood obesity trends match
trends for adults in the US, so that 25.6% o f Americans were obese by 2005, compared
with 19.4% in 1997; the majority o f adults in the US are now overweight or
obese(Kalayanarooj & Nimmannitya, 2005). In children, at risk fo r overweight is defined
as a body mass index (BMI) that is between the gender- and age-specific 85* and 95*
percentile, while overweight or obesity is defined as a BMI that is above the gender- and
age-specific 95* percentile (CDC, 2000; "Prevention o f Pediatric Overweight and
Obesity.," 2003). Potential causes o f childhood overweight include genetic considerations
(Araki, Dobashi, Kubo, Asayama, & Shirahata, 2006; Benzinou et al., 2006; Cai et al.,
2006; Petrone et al., 2006), formula feeding o f infants (Mayer-Davis et al., 2006),
metabolic (Boney, Verma, Tucker, & Vohr, 2005; Nagai, Matsumoto, Kita, & Moritani,
2003; Venner, Lyon, & Doyle-Baker, 2006), sedentary lifestyle (Kaufinan, 2002; Lioret,
Maire, Volatier, & Charles, 2006; Mirza et al., 2004), female (Schwimmer, McGreal,
Deutsch, Finegold, & Lavine, 2005), minority (Hughes, Areghan, & Knight, 2005; Mirza et
al., 2004), and low psychosocioeconomic status (Mirza et al., 2004; Rosenberger,
Henderson, & Grilo, 2006; Strauss, Rodzilsky, Burack, & Colin, 2001). Whatever the
causes, childhood overweight and obesity is immediately associated with development o f
adolescent atherosclerosis (i.e., observed as early as age 15) (McMahan et al., 2006), Type
II diabetes (Kaufinan, 2002; Libman & Arslanian, 2006; Roy, 2005), sleep disorders,
gallstones, abnormal lipoprotein levels, and asthma, and so it is a health risk even if it does
not extend into adulthood (Frary & Johnson, 2000). However, the risks attendant
continuation o f obesity into the adult years broaden to include health issues from

progressive atherosclerosis and cardiovascular disease to cancer, and threaten to reverse a
century o f improvement in longevity in the United States (U.S.) (McMahan et al., 2006;
Olshansky et al., 2005).
In 2003 the Centers for Disease Control (CDC) targeted Mississippi for
participation in the Youth Risk Behavior Survey (YRBS), and a 68% response rate (i.e.,
among the 34 public high schools in Mississippi, 76% participated; and among students
identified, 1,488 participated, or 89%), allowed for weighted estimates to be developed
(MDH, 2004; The Three Evil L's, 2004). Mississippi reached or was approaching several
CDC Healthy People 2010 goals, such as reduced physical fighting among adolescents,
reduced weapon carrying by adolescents, and reduction in the proportion o f adolescents
who rode with a driver who had been drinking, in the past 30 days. A further improvement
was that the number o f Mississippi students that performed physical activity (PA) to lose
weight or prevent overweight increased from 43% in 1995 to 53% in 2003 (MDH, 2004).
However, the frequency o f overweight students in Mississippi is higher than in the
US, (i.e., 16% Mississippi, 12% US), more Mississippi youth are at risk o f becoming
overweight (i.e., 16% Mississippi, 15% US), and Mississippi youth ate less fhiits and less
milk than their peers elsewhere in the nation (only 11% o f Mississippi youth drank the
recommended 3 glasses o f milk daily, and only 20% consumed even five servings o f fhiits
and vegetables in the past week). Continuing a two decades’ long trend, in the four years
between 1999 and 2003 Mississippi students who were overweight increased from 13% to
16%. In addition, in 2003 a further 16% were at risk for becoming overweight. Perhaps
more disturbing, the increase in overweight and obesity occurred even as students’
perceptions o f being slightly or very overweight decreased from 32% in 1993 to 28% in

2003 (MDH, 2004). Thus, if students are not concerned that they have an overweight
problem, they will certainly be less motivated to take the necessary steps to overcome it.
This is hom e out by statistics on physical activity, indicating that 47% did not
participate in vigorous physical activity (compared with the US average o f 37%), and that
82% did not even participate in moderate PA in the past week. These findings revealed no
significant change from earlier data in Mississippi from 1993. Finally, 77% o f Mississippi
children did not attend physical education classes daily, and 69% were not enrolled in PE
(i.e., compared with the US average o f 44%; although this is actually an improvement from
1993, when only 22% o f Mississippi students were enrolled in PE). A hopeful finding was
that 48% o f students exercised three or more of the past 7 days, up from only 39% in 1993
(MDH, 2004).
The situation may even be direr given that the current Federal guidelines— calling
for children to have a minimum o f 60 minutes o f PA daily—may be inadequate. Hence, a
cross-sectional study o f 1,732 randomly selected 9-year-old and 15-year-old school
children from Denmark, Estonia, and Portugal, was reported recently and included PA
monitored by accelerometry, correlated with cardiovascular risk factors including systolic
blood pressure, triglycerides, total cholesterol/high-density lipoprotein cholesterol ratio,
insulin resistance, sum o f four skinfolds, and aerobic fitness measures. Based on 4 days of
monitoring and despite other study limitations the authors concluded that to prevent
clustering o f cardiovascular risk factors, international PA recommendations should be
increased to at least 60 minutes daily o f moderate intensity activity, and a total o f 90
minutes daily o f PA for children. They concluded that for prevention o f early development

o f atherosclerosis, and for prevention o f insulin resistance the higher recommendations
appear necessary(Andersen et al., 2006).
Statement o f the Problem
Healthy People 2010 objectives for children included one that specifically
addressed the current worldwide obesity epidemic: “ 19-3. Reduce the proportion o f
children and adolescents who are overweight or obese (CDC, 2000).” For both children and
adolescents the 1988-94 baseline is 11 percent, and the 2010 national objective is to reduce
obesity in these groups to 5 percent (CDC, 2000). Unfortunately, rather than seeing
progress in meeting this objective, there is instead evidence that overweight and obesity are
on the rise in children and adolescents, in the nation and in Mississippi (Clinton-Smith,
2004; Harper, 2006; MDH, 2004).
The policy statement fi*om the Committee on Nutrition o f the American Academy
o f Pediatrics emphasized that physicians must leam to recognize populations and
individuals at risk, including the interplay between genetic, biological, (i.e., including
endocrine and neurochemical mechanisms involved in energy imbalance, knowledge
gleaned from molecular genetics and neurochemistry), psychologic, sociocultural, and
environmental factors that are clearly observed in childhood obesity ("Prevention o f
Pediatric Overweight and Obesity.," 2003). The paper stated that, “Change is desperately
needed in opportunities for physical activity in child care centers, schools, after-school
programs, and other community settings.” Further, pediatricians are urged, “Regular
physical activity should be consciously promoted, prioritized, and protected within
families, schools, and communities ("Prevention o f Pediatric Overweight and Obesity.,"
2003).”

Despite this recommendation, to date it appears that research, advocacy, and
practice have focused on school-based and clinic or institutional PA programs with or
without nutrition and behavioral components, while community-based resources including
youth sport activities have been largely unexplored. Among youth sports in the U.S., soccer
is known to have high metabolic requirements, and vigorous soccer play parallels vigorous
basketball and swimming, and running at ~8 mph, in terms o f caloric demand placed on the
body (i.e., .097 kCal/lb/min.) (Whitney & Rolfes, 2005). While studies o f the exact
requirements are absent for children, a study on adult professional soccer players using the
highly reliable doubly labeled water method determined that mean total energy expenditure
was actually higher than what was predicted based upon dietary records (i.e., 3532 +/- 408
kcal/day'^), and was in fact higher than energy intake (i.e., 3113 +/- 581 kcal/day'^) during
the professional season (Ebine et al., 2002). Youth soccer may be the fastest growing
participatory sport in the U.S., and particularly so among females (Blauvelt, 2003). These
already existing community-based resources may hold promise as part o f a more global PA
prevention and intervention for children and youth identified as at risk for overweight,
overweight, or obese.
In contrast, clinic based and school based programs to date only provide evidence
that dietary approaches alone offer little or no promise (Gibson, Peto, Warren, & Dos
Santos Silva, 2006), although reducing inactive time is helpful (i.e., particularly TV
viewing), especially when combined with nutritional education (Caballero, 2004; Gibson et
al., 2006). In contrast, there is no evidence as to whether other approaches that include
community-based resources such as youth soccer are helpful in either prevention or in
treatment o f childhood overweight and obesity. Therefore, for the purpose o f the present

inquiry, this problem was explored: Are community-based youth sport activities such as
recreational soccer helpful as part o f a multi-intervention approach to childhood
overweight and obesity?
Statement o f Purpose
The purpose o f the present inquiry is to determine whether community based youth
sport activity, and particularly recreational youth soccer, may be helpful as part o f a multi
intervention approach to female 4* grade public school children that are overweight or
obese. Youth soccer for children is characterized by moderate physical activity,
interspersed with brief periods o f vigorous physical activity, over the course of a practice
lasting between 60 to 90 minutes, or a game typically consisting o f four 10- or 12-minute
quarters (i.e., at the Under 10 and Under 12 levels o f play respectively) (Glaister, 2005). In
the southern U.S. it is an observed phenomenon that Caucasian girls are more inclined to
play soccer than African American girls, who generally prefer basketball (Wilson,
W illiams, Evans, Mixon, & Rheaume, 2005). From a metabolic standpoint basketball
offers as much hope for moderate to vigorous PA as does soccer. However, in Starkville,
Mississippi the recreational soccer season begins with 8 to 10 weeks o f soccer in the fall,
and ends after an additional 8 to 12 weeks o f soccer in the spring. In contrast, the youth
basketball season lasts only about 6-8 weeks in January and February. Therefore,
depending upon whether the season is extended by playoff and tournament play, youth
soccer m ay involve from 10 to 16 additional weeks o f vigorous sport activity annually,
when compared with youth basketball here. Moreover, youth soccer coaches uniformly ask
parents to purchase a ball for practice to continue at home. Finally, soccer is so well
developed in the U.S. that most states have three or four levels o f play, and recreational
7

play is the only level in which soccer is limited to two or three days per week o f practices
and games lasting from 16-22 weeks per year. Those children who continue to progress to
higher divisions (levels) o f play may actually have 75 to 125 opportunities for practice and
games in a given year, and at tournaments these players may participate in two or even
three games in a single day {About the US Youth Soccer Association, 2006; Clements,
2006).
One o f the ways after school youth sports, and particularly soccer, may impact
overweight and obesity is by reducing the amount o f time children spend on a daily basis
being sedentary. African American girls are typically drawn to television watching more so
than Caucasian girls (Dowda et al., 2004). Indeed, there is growing evidence that children
with lower socio-economic status tend to migrate toward T.V. and videogame play (i.e.,
increasing sedentary behaviors) during their after school hours and before parents come
home from work (Lioret et al., 2006). Similarly, evidence for decreasing fitness o f children
around the world comes from recent work in Quebec, where fitness test seores, waist
circumference, and BMI o f 1140 first, second and fourth grade children in 2003 were
compared with scores obtained in similar cohorts in 1981 (Brunet, Chaput, & Tremblay,
2006). The relationship between waist circumference—predictive o f development o f
coronary heart disease and other sequellae later in life— and BMI was significant.
Moreover, both boys and girls physical fitness test scores were significantly worse in 2003
compared with a 1981 cross sectional study. Indeed, among girls aged 7-10 in 2003, only
~10 percent performed in the upper quartile (i.e., they performed as well as the upper
quartile o f fit girls in the 1981 cohort), while between 42-81% did not perform higher than
the lower quartile o f the 1981 reference scores (Brunet et al., 2006). These socio-economic

and cultural differences in physical activity and sedentary preferences m ay help explain,
and certainly do not contradict other research findings regarding the higher prevalence o f
obesity and overweight observed among Afiican American females in the southern U.S.
(MDH, 2004).
A number o f potential obstacles face researchers attempting to target those children
at highest risk for development o f overweight and obesity for participation in after school
youth sport opportunities such as soccer. Since African American (and in other areas
Hispanic) girls and girls o f lower socio-economic status represent the highest at-risk
groups, it would make sense to target these groups with scholarships and other incentives
to help offset expenses typically associated with youth sport activity. Some o f the actual
costs include registration and purchase o f ancillary equipment such as cleats, shin guards, a
ball for at home play and practice, and sport drinks for each game and practice (while water
is acceptable, sport drinks are recommended especially in the U.S. southern climate on
hotter days, to offer both hydration and restore electrolytes). In addition to actual costs
incurred by parents o f players, secondary costs include transportation expenses to and from
practices and games, meals away from home when soccer interferes with the family meal,
and costs associated with travel to tournaments for players on teams advancing to those
events. Finally, children o f lower economic status often have more difficulty obtaining
transportation to and from practices and games, since both parents m ay be at work. An
additional disadvantage is that the child may play soccer without a parent being able to
watch and reinforce (i.e., with praise) the child’s efforts. This is a real disadvantage, and
parents’ attitudes and support may well be more predictive o f a child’s continuing
participation in soccer, than are the economic and transportation obstacles (Jambor, 1999).

An underlying or secondary purpose will be to investigate whether at risk and obese
children identified at an early age (i.e., 4th grade females), will participate in after school
youth soccer— given incentives and encouragement— despite these identified cultural and
socio-economic obstacles, since without participation no reductions in BMI m ay be
expected.
Significance o f Study
The World Health Organization and CDC are in agreement that childhood obesity is
increasing and is currently at epidemic proportions. A startling illustration o f the
significance o f the world wide epidemic is found in the recent publication o f guidelines on
criteria for performing bariatric surgery on obese pediatric patients, due to the potential life
threatening seriousness o f their disease (Inge et al., 2004). Moreover, in at least one major
cross sectional study o f 878 adolescents aged 11 to 15 completed recently, o f seven
variables studied insufficient vigorous physical activity was the only independent risk
factor for at risk for overweight and overweight boys and girls based on BMI scores
(Patrick et al., 2004). This same study found that being a Hispanic or African American girl
also served as an independent risk factor for being at risk for overweight, or overweight. In
contrast, a recent review o f randomized clinical trials (RCTs) and meta-analyses o f dietary
interventions found that o f 37 RCTs meeting minimum standards for quality, only eight
included a true control group, and that due to lack o f high quality it is not possible to
evaluate the value o f dietary interventions at this time (Collins, Warren, Neve, McCoy, &
Stokes, 2006).
Further significance for study o f this problem including youth sport as an
intervention may be found in the dearth o f information currently available regarding
10

childhood obesity and community based approaches. There are 112,000 youth sport
organizations (Spangler & Vinluan, 2006) in the U.S. serving 42 million youth ("Congress
Endorses National Youth Sports Week.," 2006). Physicians, allied health providers, school
nurses, P.E. instructors, community and public health organizations, health educators and
local churches have the potential to identify, refer and provide transportation for children
that are at risk for overweight or overweight to these after school physical activity
programs. However, not a single inquiry was located in the literature employing such a
community based approach, nor even a study employing some aspect(s) o f such an
offering, to determine its feasibility or efficacy. The present inquiry then is a novel
preliminary empirical inquiry addressing this issue.
In examining the literature to study the significance o f this problem and various
interventions a variety o f search engines were used including PubMed, Medline, EBSCO
Host, and Academic Search Premier. PubMed and EBSCO Host searches generally were
most effective using for example such search terms as: childhood obesity (3238 and 1843
hits respectively), childhood obesity randomized (80 and 13 hits respectively), childhood
obesity intervention (262 and 170 hits respectively), and childhood obesity physical
activity (401 and 137 hits respectively). EBSCO Host revealed up less scholarly
information that was nonetheless necessary to understand the impact o f youth sports in the
U.S., including for examples searches of: youth sports (462 hits), childhood obesity
community based (13 hits), and childhood obesity youth sports (1 hit). Finally, it is worth
anecdotally noting that the only reference found using the search terms childhood obesity
soccer on EBSCO Host was a paper describing advertising paid for by the U.S. Centers for
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Disease Control that implies physical activity is the way to fight childhood overweight and
obesity, and that depicts children playing soccer (O’Loughlin & Anderson, 2006).

Theoretical Foundation
The theoretical foundation underpinning this research comes from Bandura’s
(Bandura, 1986) social-cognitive theory o f motivation. This behavioral science theory is
based on the concept that an individual’s beliefs are a strong influence on behavior.
According to this theory, “Perceived self-efficacy is defined as people’s judgments o f their
capabilities to organize and execute courses o f action required to attain designated types o f
performances (Bandura, 1986).” Hence, if overweight children do not believe they can
participate in youth soccer and other sports requiring vigorous activity levels, then they will
not even attempt such activities. For example, “Persons who judge themselves as lacking
coping capabilities, whether the self-appraisal is objectively warranted or not, will perceive
all kinds o f dangers in situations and exaggerate their potential harmfulness (Bandura,
1986).” In contrast, when someone has positive and strong self-efficacy (or perceived selfefficacy), and if the goal or task has perceived value, then he or she will be more likely to
attempt the behavior change (McCabe & Reising, 2006).
A few key aspects o f this theory were applied to the subjects during the
motivational and minimal core baseline nutrition intervention phase o f this research
(Bandura, 1986):
1.

Enactive Mastery- statements were made to the subjects that suggested
they have the ability to play soccer if they can run and want to have fun
playing games with other children.
12

2.

Vicarious Experiences- a DVD o f two age- and gender-matched local elite
soccer players, including one African American and one Caucasian, was
filmed at a Mississippi tournament and shown to the subjects, allowing them
to “feel and experience” the sport through statements by their peers. The
subliminal message was that, “you can do the same things w e’re doing.”

3.

Verbal Persuasion- a core concept taught at coaches training in the youth
soccer league is that coaches should persuade players that it is their effort
that is more important than their ability.

4.

Psychological/Affective State- in order to prevent players from being
stressed by criticism or even instruction, coaches in the soccer league are
taught the sandwich principle o f wrapping instruction about a better way to
perform in comments praising things the player performed correctly.

It is certainly appropriate to use social cognitive theory in a physical activity
intervention designed to also address healthy lifestyle and dietary habits in overweight
children. In one recent review o f school-based interventions for children aged 4-14, social
cognitive theory was the stated or implied theory in 8 o f 10 studies. The studies
incorporated healthy lifestyle education (n = 9), nutrition/dietary habit education (n = 4),
and physical activity interventions (n = 8). Four o f the 10 interventions applied all three
interventions (Cole, Waldrop, DAuria, & Gamer, 2006). In addition, a recent empirical
study (n = 150) demonstrated that subjects randomized to a physical activity intervention
based on the Transtheoretical Model and Social Cognitive Theory had significant increases
in behavioral processes and self-efficacy from baseline to 3 months, compared with
subjects randomized to standard-care (Lewis et al., 2006). The authors concluded that
13

theory-based physical activity intervention m ay be more effective as a result o f application
o f that specific theory to the problem.

Research Questions
For the purpose o f this investigation, the following research questions were
developed:
1.

How will participation in a community based recreational soccer program
affect BMI in 5^^ grade female children that are overweight?

2.

Is nutrition knowledge an independent predictor o f changes in BMI?
Definition o f Terms

A t risk fo r overweight
Theoretical Children or adolescents who are not yet morbidly obese, but
whose weight is above normal.
Operational For purposes o f this investigation the CDC definition will
apply, “at or above the gender- and age-specific 85*^ percentile o f BMI
based on the revised CDC Growth Charts for the United States (CDC, 2000;
MDH, 2004).”
Body M ass Index
Theoretical This is an index o f weight relative to height, and is a crude
measure o f relative fitness.
Operational BMI is determined by dividing one’s weight in kilograms, by
the square o f the height in meters (Whitney & Rolfes, 2005).
Childhood
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Theoretical The period o f human development after infancy and before
adolescence.
Operational For purposes o f this study, this term applies to children aged 6
to 11 (CDC, 2000; MDH, 2004).
Overweight or obese
Theoretical A child or adolescent that is morbidly overweight, posing a
serious present and future health problem.
Operational For purposes o f this investigation the CDC definition will
apply, “at or above the gender- and age-specific 95*^ percentile o f BMI
based on the revised CDC Growth Charts for the United States (CDC, 2000;
MDH, 2004).”
Social Cognitive Theory
Theoretical A theory by Bandura (1986) that encompasses both
psychosocial dynamics o f health behavior as well as the methods that
promote behavioral change. A construct central to the theory is that selfefficacy, or perceived self-efficacy, is central to many aspects o f social
change (Baranowski, Perry, & Parcel, 2002).
Operational Social cognitive theory was operationally defined as providing
an environment (e.g., scholarships for youth soccer play at the Sportsplex),
behavioral capability (e.g., promoting soccer skills through free pre-league
training sessions), observational learning (e.g., exposing subjects to peer
gender and race specific soccer player role models), and self-efficacy (e.g.,
encouraged behavior change in small steps by promoting improvement in
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simple skills to ensure success) to subjects enrolled in the research
(Baranowski et al., 2002).
Assumptions
In the present investigation the following assumptions are accepted:
1.

Given opportunity (including transportation), encouragement and
reinforcement, overweight and obese children will want to participate in
youth soccer play.

2.

Subjects in this study had opportunity, encouragement and reinforcement to
participate in youth soccer play.
Delimitations

In the present inquiry the following delimitations were specified:
1.

Only female 4^^ grade public school students from a southern college
community were included in this research.

2.

Only students identified during school-based FitnessGram testing as
overweight were eligible to participate.
Limitations

For the purpose o f this research, the following limitations were accepted:
1.

The sample included overweight and obese eligible females fi-om a single grade
at a single school and therefore limited generalizability.

2.

The sample included only 22 o f 57 eligible volunteers and therefore limited
generalizability.

3.

Volunteers m ay represent overweight and obese children and parents who were
most motivated to see the impact o f physical activity on this condition.
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Summary
This chapter provided background information relevant to the problem o f increasing
prevalence o f overweight and obese children in Mississippi, the focus o f this empirical
research. The purpose o f this study is to explore whether minimum core nutrition
intervention and participation in youth soccer can affect BMI more so than minimum core
nutrition intervention by itself. The significance o f the problem to society, and the
significance o f finding a community-based approach addressing it for physicians, allied
health providers, teachers, public health, churches, and health educators, was revealed in a
clinical context.

17

CHAPTER II
Review of the Literature
This chapter will review scholarly literature relevant to the worldwide epidemic o f
childhood overweight and obesity, and briefly survey the different types o f interventions
applied to the problem to date. The electronic literature search through a number o f
biomedical databases (including such mainstays as PubMed and EBSCO Host) initially
yielded articles that were loosely organized into three libraries within the EndNote (version
7) electronic reference library: 1- studies o f physical activity interventions for children or
youth (115), 2- studies o f health education (279), and 2- studies o f pediatric or childhood
obesity or overweight (1,006). Generally studies were limited to research performed
between 1990 and October 2006, but inquiries especially o f historical value were allowed
beyond that date range.
Childhood Obesity: Prevention and Interventions
Prevention o f overweight and obesity is a m ajor Healthy People 2010 objective, as
there is a scarcity o f long-term outcomes research supporting successful interventions
("Prevention o f Pediatric Overweight and Obesity.," 2003). At present there are a number
o f prevention interventions and interventions that have been applied to the childhood
obesity problem around the world, including primarily: a) increasing physical activity at
home or in the school environment, b) decreasing sedentary activities such as TV viewing
and working or playing on the computer, c) dietary modifications, and d) behavioral
changes such as improved self-efficacy for healthful behaviors (Caballero, 2004).
There is evidence from a large scale longitudinal trial, that increasing PA in
adolescence will be an important intervention for decreasing BMI and acting as a
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prevention intervention for obesity, especially for girls (Kimm et al., 2005). In addition, in
one school-based sample o f 2,744 8^^ to 9^ grade girls (48.7% African American, 46.7%
white), 24 high schools were randomized to control or intervention procedures (Pate et al.,
2003) that included vigorous PE activity for one year. However, in that study at one year
follow-up 45% o f girls in the intervention schools but only 36% o f girls in the control
schools reported vigorous activity during an average o f at least one 30-minute time block
daily over 3 consecutive days; this statistically significant increase in PA { p = 0.05),
however, did not translate to reduced BMI at the intervention schools (Pate et al., 2003).
There is good evidence to support restrictions in television viewing and computer
and video use based on analysis o f YRBS data (Lowry, Wechsler, Galuska, Fulton, &
Kann, 2002), and on results from one very large and well done 2-year trial on 1,295 11-12
year old school children (Gortmaker et al., 1999). While this study also included vigorous
PA as an intervention in addition to behavioral change and nutrition education, the
impressive results included significant reduction in obesity among intervention girls but not
boys, and suggested that a multi-faceted approach to childhood obesity may be effective.
Dietary modification such as limiting access to soft drinks in the school setting, in
combination with increased PA has been the subject o f debate both here in Mississippi
(Harrell, Davy, & Stewart, 2005; Nelson, 2005), and elsewhere (Marr, 2004). While
research using the Health Promotion Model has demonstrated that distributions for exercise
strategies and low-fat diet in middle school youth were more prevalent in early
precontemplation and contemplation stages when compared with the general population o f
adults (Frenn & Malin, 2003), similar data regarding knowledge and staging o f behavioral
change and PA are unavailable for younger aged children. Understanding cultural, dietary
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and behavioral issues surrounding obesity, in addition to enhancing PA opportunities, may
be key to developing optimal prevention strategies in the future.
Randomized Trials
Support for exercise as an intervention for childhood obesity was observed in one
o f the earliest randomized control group trials (RCTs) (Becque, Katch, Rocchini, Marks, &
Moorehead, 1988). Thirty six obese adolescents were assessed for eight risk factors for
coronary heart disease: serum triglyceride level, high-density lipoprotein-cholesterol level,
total cholesterol level, systolic and diastolic BP, maximum work capacity, obesity, and
presence o f coronary heart disease in the family history. Ninety seven percent had four or
more risk factors on entrance, and two subjects had all eight risk factors. The subjects were
subsequently randomly assigned to either a control group, diet therapy and behavior change
group, or exercise, diet therapy, and behavior change group. After 20 weeks o f diet and
exercise no significant difference between the control group and diet and behavior change
group was observed, but the exercise-diet-behavior change group had lowered multiple risk
more than either o f the other groups (i.e., 41.4% reduction; p < 0.01). The authors
concluded that exercise in addition to moderate dietary restriction can result in the
reduction o f multiple coronary heart disease risk in cases o f childhood obesity (Becque et
al., 1988).
About a dozen RCTs performed since 1990 were identified using a search strategy
that included Medline, CINAHL, and Academic Search Premier and key terms such as
“physical activity, children, pediatric, obesity, and intervention,” regarding interventions
for children with obesity. Trials on adolescents or adults were excluded from this review.
Most studies were conducted to determine whether behavioral, dietary and PA
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interventions were more effective than control procedures in cases o f childhood obesity,
and none directly measured the impact o f community-based or youth sport activities.
Three studies measured physical activity interventions alone, for between four and
eight months o f 3-5 times per week o f moderate or intense activity, and BMI, percentage o f
fat free mass, and cardiovascular fitness improved significantly in these trials, especially
when vigorous activity was used as an intervention (Gutin et al., 2002; Mo-suwan,
Pongprapai, Junjana, & Puetpaiboon, 1998; Owens et al., 1999).
Six studies measured the effect o f PA interventions combined with dietary
modifications and in some cases behavioral modifications such as reduced TV watching.
O f four school-based RCTs involving 2607 children, no remission in obesity (i.e.,
reduction in BMI) was observed in males in the three that included boys (Caballero et al.,
1998; Donnelly et al., 1996; Flores, 1995; Gortmaker et al., 1999). Only one o f the three
studies demonstrated significant reductions and remission o f obesity in girls (Gortmaker et
al., 1999), and another smaller school-based inquiry on 49 female children with obesity
demonstrated significant improvement in BMI as well (Flores, 1995). O f these, the second
largest and second longest running study at two years, failed to demonstrate that schoolbased interventions alone could impact pediatric obesity in boys, although the vigorous PA
activity in PE combined with behavioral education including dietary modifications and
reduced TV watching did impact the girls (Gortmaker et al., 1999). Moreover, it is
discouraging that the largest and longest running o f the school-based trials, on 1704
American Indians, that included three years o f dietary modification education and vigorous
PE added to the curriculum o f 41 schools stratified in a RCT, failed to demonstrate
improved BMI in boys or girls (Caballero, 2004; Caballero et al., 1998). Further, a small
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family-based trial o f 33 control and 23 obese children that included only 11 weeks o f one
hour sessions on nutrition and family based PA, was unable to demonstrate reduction in
pediatric obesity as measured by BMI (Stolley & Fitzgibbon, 1997).
In contrast a second family-based trial that included a longer intervention at one
year on 20 obese pediatric patients receiving combined dietary-behavioral-physical activity
intervention, demonstrated significant decreases in body weight (0.6 +/- 6.0 kg vs 5.3 +/2.7 kg), BMI (-1.7 +/- 2.3 kg/m2 vs 0.6 +/- 0.9 kg/m2), and body fat percentage, when
compared with 20 age and sex-matched control subjects. There was a significant increase
in leisure-time physical activity among the intervention participants, compared with a
decrease among the control subjects (D. Nemet et al., 2005). O f the two family-based
interventions, data suggest one year as opposed to 11 -weeks o f intervention was effective.
From the preliminary research to date on four school-based interventions, it appears
that programs that emphasize behavioral change and school-based PE changes are
ineffective in reducing obesity in boys and may or m ay not be effective for girls. This is
despite the fact that a review indicated such school-based programs do appear to result in
modest increases in PA (Ringuet & Trost, 2001). It is possible that interventions lasting
longer than three years may be effective, and that by combining such programs with
family-based and community-based interventions that have yet to be explored, the goal o f
significant reductions in childhood obesity may yet be accomplished.
Several family-based RCTs have appeared in the recent literature that have focused
on behavioral change including dietary modification, decreasing sedentary behaviors,
and/or increasing PA, that did not include actual PA as an intervention. In a novel study o f
exercise as an intervention for obesity, researchers randomly assigned 90 families with
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obese 8 to 12 year old children to behavior change information targeting either reducing
sedentary behaviors or increasing physical activity. Following up on epidemiological
studies that demonstrate television watching to be a risk factor for the development o f
obesity in children, results after two years o f family based intervention and observation
indicated that both decreasing sedentary behaviors or increasing physical activity were
associated with significant decreases in percent overweight and body fat and improved
aerobic fitness (Epstein, Paluch, Gordy, & Dom, 2000). A smaller family based application
in which 24 families— of 31 initially entered into the research— completed 12 months o f
either group treatment, or group plus individualized family-based, behavioral intervention,
revealed that group treatment is more cost effective, since both groups had similar post
treatment improvements in standardized body mass index (z-BMI) or percentage
overweight change for children and their parents (Goldfield, Epstein, Kilanowski, Paluch,
& Kogut-Bossler, 2001). More recently, a family based behavioral application was able to
cause significant decreases in sedentary behaviors and the consumption o f high energy
foods, and pediatric obese subjects had increased physical activity and fruit and vegetable
consumption at 6 and 12 months, by using either stimulus control, or reinforcement to
reduce sedentary behaviors (z-BMI changes at 12 months were —1.05 vs -0.51
respectively). The authors concluded the approaches were equivalent in their ability to
decrease sedentary behaviors (Epstein, Paluch, Kilanowski, & Raynor, 2004). Another
family based trial by this group randomized 54 children aged 6-16 to receive either control
(a single one hour nutritional counseling session) or intervention (3 months o f six
nutrition/behavior counseling sessions, 2-one hour intense PA sessions weekly and
encouragement to walk an additional 1-hour weekly) procedures and reported a mean
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weight loss o f 2.8 kg in the intervention group, but 1.1 kg weight gain in the control group
(Dan Nemet et al., 2005). After 1 year follow-up, (about 20 subjects remained in both
groups), differences between groups remained significant even though there was slight
weight gain in the intervention group (i.e., +5.2 kg control, +0.6 kg intervention; p < 0.05).
Finally, it is worthy to note that a recent longitudinal community-based trial with a
non-intervention community cohort in Canada studied a wide array o f school and
community-supported activities including newspaper and medical support efforts to
increase PA and avoid dietary behaviors conducive to development o f diabetes among 6-11
year old Kahnawake (Mohawk) children (Paradis et al., 2005). While early data showed
improved skinfold thickness among the children, final 8-year data indicated that these were
not maintained, and repeat cross sectional measures from 1994 to 2002 showed increases in
skinfold thickness and BMI in the intervention community. However, the communities
were only compared in 1994 and 1996, and BMI data in the paper may reflect slower rate
o f worsening o f BMI and skinfold increases in the intervention as opposed to the control
cohort. Another longitudinal nonrandomized observational study o f 461 children (i.e.
average age 10.5 years) who completed an 8-month intensive intervention, with a small
control cohort (i.e., 35 children who could not participate due to lack o f therapy places,
time, or transportation difficulties, average age 9.9) found significant reduction in BMI
(i.e., BMI 25.5 pre, 25.0 post; p < 0.001) in the intervention group, while the control cohort
BMI significantly increased during the 8-month study period (BMI 26.5 pre, 27.6 post; p <
0.001). Plasma cholesterol and LDL-C decreased, while HDL-C tended to increase, along
with fitness levels in the intervention group only (Korsten-Reck, Kromeyer-Hauschild,
Wolfarth, Dickhuth, & Berg, 2005).
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Community-Based Sports and Soccer fo r PA Intervention
Outside the U.S., soccer is the m ost popular participatory sport for adults. Inside the
U.S., among youth sport activities soccer has nearly achieved that same status. According
to U.S. Youth Soccer—the largest o f the youth soccer organizations here— over 3 million
players register nation wide annually, and in addition to the players aged 5-19, over
900.000 administrators, coaches and volunteers register through member state
organizations as well {About the US Youth Soccer Association, 2006). In Mississippi there
are nearly 23,000 registered youth soccer players annually (Clements, 2006). Perhaps more
impressive than these numbers, were recent findings from a survey by the National
Federation o f State High School Associations (Blauvelt, 2003). During the period from
1990 to 2003, the percentage o f 18,000 high schools surveyed reporting offering girls
soccer as a sport increased dramatically from 25% to 52%. In contrast, sports such as girls’
basketball and volleyball basically were unchanged during the same period. While soccer is
arguably the fastest growing youth sport and rapidly approaching softball as the most
common team-based PA in the U.S., the bigger picture is that there are an estimated
112.000 youth sport organizations altogether that operate their own program
administrations serving some 42 million US youth ("Congress Endorses National Youth
Sports Week.," 2006), with the public sector and Parks and Recreational Departments in
charge o f maintaining the facilities for activity (Spangler & Vinluan, 2006).
A wealth o f data suggests that among adults soccer in particular is a vigorous
activity among team-based sports. W hile there are no relevant studies on children, it is
known that adults who practice vigorous sports such as running, swimming, rowing,
boxing and soccer—both men and women— have significantly improved blood profiles o f
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total cholesterol, low-density lipoprotein cholesterol, atherogenic index, and high-density
lipoprotein cholesterol when compared with sedentary peers (Cardoso SaldaÂa,
HemÂjndez de LeÂn, Zamora GonzÂjlez, & Posadas Romero, 1995; ChoukaifÂ et al.,
1994). The sprinting combined and interspersed with longer periods o f running during
soccer play is known to dramatically increase metabolism (Glaister, 2005). Further,
children who participate in soccer and other vigorous acitivities such as swimming and
gymnastics at least twice weekly, consuming at least 250-300 kcal per session, may be less
likely to be overweight or obese (Bordin, De Giorgi, Porqueddu Zacchello, Zanon, &
Rigon, 1995), although this needs confirmation in prospective RCTs. At least one large
clinic based trial concluded that to sustain gains made after interventions including PA with
nutrition/behavioral approaches, children should be enrolled in community based sport
activities(Korsten-Reck et al., 2005). Another small feasibility study in Britain followed
11 obese children (aged 7-11) using a community based program o f behavior modification,
PA and nutrition education and found some hopeful improvements and noted good
attendance and support from families, and encouraged follow-up randomized trials o f
community based interventions (Sacher et al., 2005). The stage is set then, for a rich and as
yet untapped environment in which pediatricians, allied health providers, public health and
health education specialists, teachers and PE instructors, school nurses, school
administrators, parents, Parks and Recreation Departments, church youth ministries and
other concerned stakeholders may be able to network with community-based volunteers to
provide wellness programs and support, including scholarships and transportation for youth
sport preventions and interventions in research and practice (Vinluan, 2006).
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What Are the Determinants fo r Community Based Sport Utilization?
Obese children are significantly less physically active than their nonobese peers,
including spending less time in moderate or intense PA, and less time involved in PA after
school and during leisure time (Page et al., 2005). One o f the highest at risk groups,
Afiican American girls in the southeastern U.S., choose social dancing, basketball,
watching television and church attendance, but decline involvement in calisthenics, ballet
and other dance, jogging or running, rollerblading, soccer, softball or baseball, using an
exercise machine, swimming, and homework, based on one 3-day activity recall study o f
1,124 African Americans as compared with 1,068 Caucasian American 8* grade girls from
31 middle schools (Dowda et al., 2004).
It is not clear what drives such cultural differences and there is very little data
concerning determinants o f PA among children, and particularly among these children
most at risk for obesity (Dowda et al., 2004). However, there is evidence to suggest that
both boys and girls would be more likely to participate in PA if it was fun, provided a
health benefit, offered a variety o f choices, and included their fiiends (Wilson et al., 2005).
One review suggests that it is more important that parents support their child’s participation
in PA, regardless o f whether the parents are themselves involved in PA (Gustafson, 2006).
One well-done study reported on the PA and the determinants o f PA in 133 non
obese and 54 obese 6^^ grade students in South Carolina (Trost, Kerr, Ward, & Pate, 2001).
Obese children had significantly lower daily accumulations o f accelerometry counts over
the 7 days o f monitoring, as well as lower daily moderate PA (i.e., 3-5.9 METs), lower
daily vigorous PA (i.e., >6 METs), and lower 5, 10, and 20 minute bouts o f moderate to
vigorous PA. Using determinant variables from Social Cognitive Theory and the Theory o f
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Reasoned Action/Planned Behavior, significant differences between obese and nonobese
children included: self-efficacy for PA, involvement in community organizations that
promote PA, and having a father active in PA. Although both obese and nonobese children
reported participation in youth sports equally, type o f sport is not reported by the authors; it
would appear based on accelerometry scores that sports practiced by nonobese children
were considerably more vigorous than those practiced by the obese. O f particular note is
the finding regarding the importance o f involvement with community organizations
promoting PA, self-efficacy, and having a father active in PA, the three m ost significant
determinants o f PA participation in this study. Community-based organizations apparently
can and do exert an influence on PA participation, based on this research. Counseling
aimed at improving self-efficacy for PA and sport participation (i.e., addressing such issues
such as for example, “I think I can be physically active even if it is very hot or cold
outside.”) would then appear to be an important step toward involving at risk and obese
children in community-based youth sports. Finally, the modeling o f PA by at least one
parent appears to have an impact on obesity at least in this inquiry. The authors conclude
that interventions to promote PA in obese children should try to boost self-efficacy
perceptions regarding PA, increase awareness o f and access to community PA choices, and
increase the modeling o f PA by parents (Trost et al., 2001).
In a review o f Social Cognitive Theory and the Health Promotion Model in research
o f adolescents, Srof and Velsor-Friedrich (2006) observed that studies o f preteens (i.e.,
grades 5 and 6) and teens have demonstrated that age/grade and gender are important
background characteristics that influence physical activity behaviors. Studying variables
applied during interventions using these approaches, there was evidence for declining PA
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behavior occurring across the transition into middle school, as well as evidence that
decreasing social support for PA contributes to the decline. Teens appear especially
vulnerable to negative environmental influences, according to this body o f research,
therefore positive reinforcement about PA may be an important consideration for health
educators, nurses, teachers and parents. In addition to strong support for self-efficacy as a
predictor o f health promoting behavior in adolescents, the commitment to a plan o f action
appears highly predictive that health-promoting behaviors will be sustained over time (Srof
& Velsor-Friedrich, 2006). Finally, there is even Social Cognitive Therapy research that
indicates baseline enjoyment or perception o f expected enjoyment is predictive o f greater
self-efficacy, and affects intervention outcomes. Clinically significant increases in
moderate to vigorous PA were seen in participants with higher baseline levels o f perceived
enjoyment as opposed to those with low baseline levels o f perceived enjoyment (Williams
et al., 2006).
With regard to participation o f 5-10 year olds in youth soccer in the U.S., parents of
soccer players appear to be no different demographically than parents o f children playing
other youth sports (Jambor, 1999). Since most adults in the US had no opportunity to play
soccer as a child, sport-specific modeling was not a factor, however, parents o f soccer
players tended to note more benefits to sport participation than did parent whose children
did not participate (or who participated in other sports). Further, soccer moms and dads
were more likely to say that soccer fit into family life, had a health, social and recreational
benefit for their child, was a program appropriate for their child’s age and skill, and that
they were pleased with coaches, the programs, and their past experiences with soccer,
significantly more so than parents o f children who do not participate in soccer (Jambor,
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1999). With the rapid rise in soccer participation in the U.S. there are also complaints,
primarily that the sport has “become too competitive” and that there is too much pressure
for children to compete for high level teams (Applebome, 2004). In an effort to address
these concerns, make the game more fun for beginners, and give kids more touches on the
ball and chances to develop their skills, U.S. Youth Soccer mandated the down-sizing o f
teams in the last 5 years, and advocated nation wide coaching training models promoting
fun games during practice and de-emphasizing competition such as the 2004 campaign,
“Ab Lines, Laps or Lectures” {The Three Evil L's, 2004). Indeed, national guidelines
suggest that scores not be kept, and teams are not allowed to compete in tournaments until
age 8; still there is concern that age is too young for the pressures associated with
competition.
It would appear from these studies then that there is a complex interplay between
cultural, parental and psychological factors that determine whether children participate in
vigorous activities after school, including youth sports and in particular, youth soccer.
Research is needed to clarify these determinants, to determine efficacy o f soccer and other
vigorous after school sporting activities for overweight and obese youth, and to guide
advocacy for after school community-based youth sport activities for these at risk children.
At present some experts have strongly advocated the development and evaluation o f
community-based approaches to promotion o f PA in youth, as an urgent priority (Moody et
al., 2004; Ringuet & Trost, 2001) and suggest that PA offered in PE classes may not be
enough for many children (Fairclough & Stratton, 2005). Such research may provide
needed answers to the current questions regarding obesity prevention and intervention in
the U.S. and elsewhere.
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Conclusions
Community-based youth sport activities, and specifically sports offering moderate
to vigorous and sustained PA such as soccer, m ay lower BMI and have the potential to
provide the obesity preventive and intervention often lacking in studies to date. Such an
approach may need to be tested in combination with school-based and family-based
approaches rather than stand alone, and offers promise as an intervention that might gain
cultural support and acceptance, especially given the explosive growth o f the sport in the
U.S. recently among females. Research is indicated to determine whether youth soccer,
when directed to at risk groups such as minority female children in the southeastern U.S.,
can play a meaningful long term role in increasing physical activity and in blunting the
advance o f obesity in America.
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CHAPTER HI
Design and Methodology
This chapter describes the explicit parameters used in this investigation. Included
are an overview o f the research design, population and sampling procedures, consent
procedures, randomization, pre-study dependent variable validation procedures, additional
dependent variables, CONSORT process (Moher, Schulz, & Altman, 2001), data collection
procedures, and plans for treatment o f data.
Research Design
The primary purpose o f this research is to investigate whether overweight or at-risk
for overweight female children attending 5^^ grade in a public school in northeast
Mississippi benefit more from a multi-intervention approach involving community based
recreational youth soccer in combination with family-based minimum core education about
nutrition and exercise, as compared with minimum core nutrition and exercise education
alone. The study design is a randomized clinical trial with a waiting list (i.e., delayed
treatment) control group.
This project began with subject recruitment letters mailed on May 18, 2006 and
ended with data analysis after post intervention/control evaluations on Nov 16, 2006.
Subjects were randomly assigned to a waiting list control group (i.e., educational DVD and
handouts but no soccer until Spring 2007) or to a recreational youth soccer group (i.e.,
educational DVD and handouts plus Fall 2006 soccer participation that began on
September 6, 2006).
A small grant o f $2,500 from the Office o f the Southern W omen’s Institute at the
Mississippi University for W omen was obtained, and $910 in scholarship funds for
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economically disadvantaged children were provided through Starkville Youth Soccer
Organization (SYSO) at the outset o f the investigation to pay for the soccer registrations (it
is worthy to note that SYSO scholarships were funded largely by Blue Cross Blue Shield o f
Mississippi, and by Oktibbeha County Hospital).
Setting
The setting was a private healthcare practice (i.e., chiropractic) in a rural northeast
Mississippi community, and a Sportsplex facility with a soccer complex.
Source Population
Subjects were identified from a population o f female children at a north Mississippi
elementary school (i.e., 4^^ and 5*^ grade). Instructors were queried prior to the research and
had estimated that there might be up to 90 candidates meeting the BMI criterion from this
pool o f school children. However, it was determined that the 4* graders (i.e., rising 5^^
graders) would be better candidates as most would still be eligible for Under 12 soccer,
where they might assimilate better with a larger pool o f children in the local soccer league.
This is because fewer children play soccer at older ages, as they begin specializing in only
one sport or interest, such as softball or cheerleading. Female public school students—
especially minorities— were targeted for this research because they are more representative
o f the population most at risk in Mississippi. The screening criterion for subject recruitment
was based on FitnessGram data collected by students from a local university. During that
screening, it was determined that 61 female students (i.e., 22.5%) from a 4**^ grade student
body o f 271 females actually met U.S. Centers for Disease Control criteria for childhood
overweight, and an additional 26.6%, or 72 females, were at risk fo r overweight but were
not recruited for this research.
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Subject Selection
Protection o f Human Subjects
In accordance with the Helsinki Declaration o f 1975 and following protocols
established by the Federal Government (45 CFR 46.110#7), the protection o f rights o f
privacy and protection o f human subjects were a primary consideration in all aspects o f the
research, and consent procedures were approved in advance by the Committee on Human
Subjects in Experimentation o f the Mississippi University for Women, on November 7,
2005 (sQQ Appendix A). In addition, the school district board o f trustees approved the study
on November 1, 2005 {letter not displayed to protect the privacy o f the children in the
school). All interactions involving the study children were performed in the presence o f a
parent/guardian.
Inclusion and Exclusion Criteria
Students were eligible for inclusion in the trial if they were a fem ale student,
identified as overweight (i.e., body mass index at or above the sex- and age-specific 95^^
percentile o f BMI cut point from the 2000 CDC Growth Charts) by school-based
FitnessGram testing, while attending

grade in the north Mississippi school participating

in this trial.
Exclusion criteria included any serious disease or disability, or any other physical
condition that would preclude participation in soccer, or failure to confirm FitnessGram
findings o f abnormally elevated BMI scores, found during screening by the principal
author at his clinic during the summer o f 2006 (i.e., after the subjects completed 4^^ grade).
In addition, children who were identified by their parent or PE instructor as mentally
incompetent were excluded from participation in the trial.
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Patient Recruitment Protocol
Upon identification based upon FitnessGram testing, a designated staff
member from a private chiropractic healthcare clinic sent parents a recruitment letter (see
Appendix B) and made a follow up phone call (see Appendix C). O f 61 female students
identified by the FitnessGram as overweight or obese, only 41 were reached by phone, and
o f these 26 agreed to schedule an appointment for screening at the healthcare clinic, but
only 22 actually kept their appointments and were screened. These same 22 met study
criteria for inclusion, and all accepted informed consent. O f the 19 reached by phone that
ultimately declined to allow their child to participate, reasons cited by a parent included:
lack o f time/uninterested (8), lack o f transportation (6), subject was/will move prior to
research date (3), and child “not obese” (1). One o f the 19 was excluded during the phone
interview because the child was handicapped.
The trial was registered with the Federal Clinical Trials Registry o f the National
Institutes o f Health (ClinicalTrials.gov Identifier: NCT00365651) (Leach & Yates, 2006).
Subject recruitment ended on August 25, 2006.
Informed Consent and Randomization
Informed consent was conducted both in writing and orally {see Appendix D). Staff
at the clinic provided subjects with the written consent document, and the primary
investigator (RAL) followed oral consent procedures; staff members assisted and witnessed
the final decision o f the subject regarding participation in the research. A preset goal o f 50
subjects (i.e. 25 subjects for each o f two groups) was set for the research, however, 22 were
ultimately enrolled. By the flip o f a penny, 14 were randomized to intervention (i.e., soccer
during the fall o f 2006) while eight were randomized to waiting list control (i.e., soccer
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during the spring o f 2007, after the study period ended) {see Appendix E CONSORT
Statement). Staff collecting baseline data were blinded from subsequent randomization, and
subject allocation was also concealed from staff members that collected final data. Subjects
in both groups were informed o f allocation to fall 2006 or spring 2007 soccer, and that they
would next return for evaluations in November 2006, but were not informed that those
would be the final evaluations and end o f the study.
Procedures
Baseline Data
A 5-minute pre/post quiz was developed in the spring o f 2006 and FACE validity
established based on feedback from a panel o f health and nutrition experts (see Appendix
F). This was also simultaneously tested on a convenience sample o f two female soccer
teams in April 2006, consisting primarily o f 5^^ graders (n= 7) and 6^^ graders (n= 10)
respectively. Independent Student’s t-tests revealed that the 5^^ grade soccer players
initially scored lower (M = 67.1) than the 6^^ graders {M= 81.0) and that the difference
between the two groups was significant (p < 0.049). Subsequently the intervention was
applied to the 6*^ graders but not to the 5^^ graders, resulting in a significant improvement
in scores after the intervention {M= -5.00; p < 0.015) but not in the cohort (M = -1.42; p <
0.689). Hence, the preliminary testing suggested construct validity for the instrument to
measure improvement in a nutrition intervention based on the USD A My Pyramid, “Tips
for Families” information, and also suggested that the instrument was sensitive to grade
level knowledge regarding nutrition.
Subsequently, all pre-intervention data collection and the minimum core nutrition
intervention took place at the principal investigator’s primary practice location in June and
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July o f 2006 (i.e., enrollment was open until August, but the last eligible subject
volunteered and was enrolled in early July). Clinic staff began the screening procedure by
using an intake form to assess the subject’s height, weight, and make BMI calculations (see
Appendix G), and followed an algorithm to guide in the flow o f research related activity
{see Appendix H). The clinic’s chiropractic physician and principal investigator made
inquiry and personally reviewed and asked the parent questions regarding any potential
contraindications to soccer play such as medical problems, allergies or uncontrolled
asthma, and no subjects were excluded as a result o f the screening.
M inim al Core Baseline Nutrition Intervention
The minimum core nutrition intervention applied equally to all subjects involved a
parent/guardian and the child and included a handout, “Tips for Families,” as well as a 15minute DVD lesson (by the principal investigator and two female soccer players, based
upon the USD A September 2005 “Tips for Families” and the “My Pyramid Worksheet”)
(USDA, 2005). There is precedence for applying a minimum core intervention such as
nutrition counseling to all subjects prior to randomization to a novel experimental condition
versus waiting list, (i.e., delayed treatment control), and this approach is especially
advocated for Phase I research such as the present inquiry(D. Nemet et al., 2005; Windsor,
Clark, Boyd, & Goodman, 2004). Similarly, other experiments involving at risk subjects
allow referral to private physicians despite continuance as control group subjects (Gerald et
al., 2006).
Process evaluation consisted o f application o f the “Tips for Families Quiz” prior to
the educational session, to determine whether the application o f the USDA-based minimal
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core nutrition intervention and exercise intervention DVD and handouts influenced both
control and experimental groups equally.
Outcome Variables
Outcome variables included primarily age, height and weight to calculate BMI
scores, and secondarily, “Tips for Families Quiz” scores, recorded with the subject’s race
in an electronic spreadsheet.
Intervention
Children randomized to experimental intervention (n= 14), received approximately
7-8 weeks o f normal recreational youth soccer at the Sportsplex o f the north Mississippi
community in the fall o f 2006, involving approximately 90 minutes o f moderate to
vigorous PA two or three times weekly, toward the end o f the 5 month study period.
Follow-Up Data Collection
In early November 2006, subjects in both experimental and waiting list control
groups returned individually to Leach Chiropractic Clinic, retook the 5-minute quiz and
had their height and weight checked again by a staff assistant, still blinded as to group
allocation.
Statistical M ethods
Statistical analysis and data reduction at the Mississippi University for Women
occurred at the Department o f Health and Kinesiology. All personal identifiers, including
the child’s name, were removed prior to submission o f data to the MUW. The collaborators
reviewing the manuscript and conducting statistical reduction at the MUW were blinded as
to group allocation as well, until statistical analysis was completed.
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Independent samples Student’s t-tests were conducted to determine whether height,
weight, BMI or age were significantly different between groups after randomization and
prior to application o f the experimental intervention, as well as to determine whether
changes (i.e., improvement) in BMI were significant between study groups. Descriptive
and exploratory statistics including Stem and Leaf Plots were used to determine whether
data reflecting changes in BMI were distributed equally. Additional analysis included
Pearson’s product moment correlations, to determine whether there were significant
changes in nutrition knowledge from pretest to final quiz assessment made after the
application o f the experimental intervention. Finally, Pearson’s product moment
correlations (paired samples) were also included to determine whether there was a
correlation between improvement in nutrition knowledge and reductions in BMI among all
subjects.
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CHAPTER IV
Results
The 22 rising 5*^ grade female north Mississippi public school students entered into
this trial, including 17-Black, 4-Caucasion, and 1-Hispanic subject, reflected the natural
trend toward overweight disproportionately impacting minorities.
Participant Characteristics
Their mean BMI was 29.11, and their mean age was 10.4 years, placing them as a
group well above the 97*^ BMI-for-age percentiles for girls on the revised GDC 2000
growth charts (CDC, 2006). There were no significant between group differences in height,
weight, age, and BMI after randomization and before experimental treatment (i.e., soccer),
and although control group subjects were slightly heavier and slightly younger, BMI scores
between groups were essentially identical (See Table 1). Similarly, race was proportionally
distributed between groups as well, with three Caucasians randomized to soccer (i.e., the
larger group with 14 subjects) and one to delayed treatment control; the only Hispanic was
randomized to soccer. The remainder o f both groups was comprised o f Black students.
Table 1
Control

Soccer
DemoqraDhic

Mean

SD

Mean

SD

Age (yrs.)

10.5

0.8

10.3

1.0

Height (in.)

60.2

2.8

62.0

1.4

153.1

31.2

161.4

10.9

29.3

3.7

29.5

2.2

Weight (lbs.)
BMI (kg/m^)

Note: Soccer N= 14. Control N= 8.
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Parametric Statistical Analysis
O f 22 subjects originally entered into the trial, 18 (i.e., minus three subjects who
dropped out o f the soccer group, and one subject who dropped out o f the waiting list
control group) completed all study activity including return to the clinician’s office for
final height and weight measures to assess BMI, and for nutrition intervention assessment
using the Tips fo r Families Quiz developed for this research.
Research Question 1: B M I Changes
Analysis o f all 18 subjects revealed that BMI rose slightly in both experimental and
control conditions, and independent Student’s t-tests revealed no significant group
differences, although BMI trended toward rising slightly faster in controls as opposed to
soccer players (i.e., the mean BMI o f control subjects increased 0.40, while the mean BMI
o f soccer players increased 0.27).
However, a review o f descriptive statistics revealed significant skewness and
kurtosis o f pre-post BMI change data within the subjects randomized to soccer. Further
analysis o f this using exploratory statistics (i.e., SPSS version 14.0) including a Stem and
L eaf Plot identified two extreme outliers in the subjects randomized to soccer, which
accounted for a disproportionate increase in that group’s change in BMI after the
intervention (see Figure 1).
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Figure 1. Stem and Leaf Plot of Change in BMI in Soccer and Control Subjects

By removing these two outliers from the soccer group, it is observed that the
remaining 9 soccer players had mean improvement in their BMI scores, which is in
contrast with the 7 control subjects, whose mean BMI scores worsened by four tenths o f
one point (see Table 2).
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Table 2
B M I Differences With Two Outliers Removed From Soccer Group
Group
Soccer

N

Mean

Std.
Deviation

Std. Error
Mean

9

-.3456

.84834

.28278

7
.55707
.3986
1.47388
Control
Note: Body Mass Index final less Body Mass Index before intervention.
Hence, with the outliers removed, the difference in BMI change between the soccer players
and control subjects is 0.74, which still did not attain statistical significance (see Table 3).
Table 3
Independent Samples Student^s t-Test o f Change in BM I Between Soccer Flayers and
Controls with Outliers Rem oved
Levene's Test
for Equality of
Variances

Equal
variances
assumed
Equal
variances
not
assumed

t-test for Equality of Means

F

Sig.

t

df

Sig.
(2tail)

3.5

.083

-1.27

14

.22

-.74

.58

-1.99

.51

-1.19

9.04

.26

-.74

.62

-2.16

.67

Mean
Diff

Std.
Error

Note: Body Mass Index final less Body Mass Index before intervention.
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Lower
Bounds

Upper
Bounds

Research Question 2: Tips fo r Families Nutrition Knowledge
Finally, we looked to see if follow-up BMI scores among all subjects could be
explained by the nutritional intervention. Apparently the novel minimal baseline nutrition
intervention used in this research was effective in increasing students’ knowledge o f the
USDA Tips fo r Families resource (See Table 4) (USDA, 2005). Students in this research
also apparently retained their increase in nutrition knowledge at least throughout the study
period (i.e., about 5 months). Raw scores for all 18 students completing the research
revealed improvement from baseline to post soccer intervention {M = 11.72) that was
statistically significant according to Pearson’s product-moment correlation (r = .659;p =
.003), and paired samples Student t-tests {p = 0.002). A scatter plot suggests a linear
relationship between initial and final Tips fo r Families Quiz scores (see Figure 2).
Table 4
Paired Samples Student’s T-Test o f Tips For Families Quiz Scores Before Minimal
Baseline Nutrition Intervention and After Soccer
Variable

Mean

Std
Dev.

Std.
Error

95%
Lower

95%
Upper

T

Df

Sig. (2
tailed)

Baseline
Quiz Post
Soccer
Quiz

-11.7

13.4

3.2

18.3

5.0

3.7

17

.002

Note: Paired Differences for 18 Subjects.
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Figure 2. Scatter plot of paired samples Student’s t-test of Tips fo r Families Quiz
scores before minimal baseline nutrition intervention and after soccer.

To assess whether the improved nutrition knowledge as assessed by the Tips fo r
Families Quiz was associated with decreases in Body Mass Index, we utilized Pearson’s
product m oment correlation. Data do not support the notion that subjects who had greater
improvement in nutrition knowledge had greater decreases in BMI (see Table 5).
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Table 5
Correlations between Improved Tips f o r Families Quiz Scores and Decreased B M I
Variables

Tests

Quiz3 —PreQuiz

BMI2-BMI1

Quiz3-PreQuiz

Pearson Correlation

1.0

-.185
.462

Sig. (2-tailed)
BMI2-BMI1

Pearson Correlation

-.185

Sig. (2-tailed)

.462

1.0

Note: Quiz3 = final nutrition quiz score and PreQuiz = initial nutrition quiz score and
BMI2 = Body Mass Index Final and B M Il = Body Mass Index before intervention. V = 18.
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CHAPTER V
Discussion, Recommendations, and Conclusions
The present inquiry was a novel attempt to apply a community-based intervention
to children identified as overweight in the 4^^ grade o f a north Mississippi school. W hile a
brief 8-week (i.e., half o f the normal soccer season in Mississippi) course o f youth soccer
during the 17-18 weeks between pre and post testing failed to demonstrate statistically
significant improvement, BMI scores rose slower in soccer players than in control subjects.
Further, by eliminating two extreme outliers, the nine remaining soccer players saw their
mean BMI scores improve even as the seven control group subjects’ BMI scores worsened.
Nutrition knowledge across all subjects increased significantly as a result o f the
minimal baseline family-based nutrition intervention utilized in this inquiry. However,
improvement in BMI was not associated with improved nutrition knowledge across the 18
subjects who completed the study.
Interpretation o f Findings and Research Questions
The purpose o f this research was to answer the question, “How will participation in
a community based recreational soccer program affect BMI in 5^^ grade female children
that are overweight?” A secondary question was, “Is nutrition knowledge an independent
predictor o f changes in BMI? ” On its face it could be concluded that the answer to our
research questions is that neither soccer nor nutrition knowledge are helpful as
interventions for childhood overweight. However, a number o f issues regarding potential
confounders to this conclusion are worthy o f review here.
First and foremost, as with most field based inquiries performed at a single clinic,
the biggest weakness o f this research was associated with the low number o f subjects that
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we were able to recruit. This points to the strong possibility o f Type II error, commonly
referred to as low power. Although we had a preset goal o f recruiting double the number o f
subjects, in reality the 22 recruited taxed the resources o f both the private practice and the
soccer league involved in this research. The problems began with recruiting and extended
to retention o f subjects throughout the research. The logistics o f recruiting from minority
and poor Mississippi families who do not always have adequate phone service or
transportation, providing two introductory soccer lessons, making follow-up calls and emails to four different coaches regularly to see that the 14 subjects had been offered
transportation to practices and games, were at times problematic if not daunting. During
both initial recruitment and final assessments, there were at least several subjects that were
personally brought back to the clinic for evaluations. In addition, we could not have had the
compliance rate we obtained (i.e., 18 o f 22 subjects completing the research), without a
highly dedicated staff that included a minority person who was able to personally connect
with the target population being studied. W ith Type II error there is the possibility that we
falsely accept a null hypothesis. With data we have provided from this novel pilot research,
including the possibility that soccer players m ay see a drop o f one third o f one BMI point
after 7-8 weeks o f soccer, future researchers wanting to expand upon these findings will
want to determine the effect size and calculate the number o f subjects needed to achieve a
statistically significant improvement in BMI after soccer as opposed to control procedures.
A second consideration mitigating the conclusion that soccer and nutrition
education have no role in childhood overweight is that BMI may not be the best measure to
assess improvement in the fitness o f overweight youth. In this regard, it is well known that
a number o f other measures, doubly-labeled water, accelerometry, and skinfold measures to
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name a few, are more reliable and more valid ways o f assessing health-related fitness
improvements in overweight children, adolescents and adults (Cai et al., 2006; Page et al.,
2005; W hitney & Rolfes, 2005). Indeed, an increase in muscle mass o f the legs o f youth
soccer players, with concomitant decrease in body fat, would nonetheless be falsely
measured by BMI as revealing no improvement or worsening. Nonetheless, BMI represents
a fast, easy way to screen larger numbers o f subjects, and provides at least a global picture
o f overweight that cannot be captured easily by other methods, even if understating fitness
gains after a program o f PA.
A third and final reason mitigating against the conclusion that soccer and nutrition
are not useful, is that students randomized to soccer obtained this form o f exercise only
from two to three times weekly over a 7-8 week period within the 17 week study period, as
well as a baseline minimal core family-based nutrition intervention employed in this
research consisted o f only a single approximately 30 minute intervention including a
handout from the USDA website. Tips fo r Families. Certainly a more extensive period o f
soccer (for example, an entire spring and fall season rather than a fall season only), and a
more extensive nutrition intervention (for example, several nutrition intervention
counseling sessions as opposed to a single session), might have resulted in significant
findings even in a small study such as the present inquiry.
A strength o f this inquiry would be that by limiting this Phase I (i.e., 20-100
subjects) research to students at a single school, one might assume that an equal
distribution o f school based PA and nutrition education would be applied to both
experimental and waiting list control subjects during the study period, hence eliminating
that threat to validity.
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Another strength was the use o f random allocation and allocation concealment in
this study, that creates a more secure basis for making valid causal inferences, controlling
for confounders and preventing selection bias. While the clinician was not blinded, subjects
in both groups were unaware the study ended in November when they were re-evaluated
for height, weight and with the Tips fo r Families Quiz, preventing performance bias, as
confirmed by exit interviews with each child. Having a post-intervention data collector that
was blinded as to group allocation prevented detection bias.
Exit interviews with the subjects, and phone and e-mail communications with the
four coaches, revealed a number o f interesting qualitative findings. O f 18 children
completing the study, 9 o f 11 randomized to soccer indicated that they wanted to continue
playing soccer in the spring, and only two indicated that they did not want to continue.
These same two were among six in this group that coaches said had missed the most
practices and games. In contrast coaches indicated that eight had attended essentially all
games and practices. During exit interviews all control subjects stated that they were still
looking forward to playing soccer in the spring. Several mothers— present during exit
interviews and height/weight checks— were openly concerned their child had not lost more
weight and voiced concerns about their inability to control what their child ate during
school lunch and after school. One mother offered that her neighborhood was not safe and
she did not allow her daughter to ride her new bicycle unless accompanied by her older
brother.
Limitations
There are limitations to generalizability o f this research. First, o f 57 students
comprising the total target population that met inclusion and exclusion criteria, only 22
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were able to enter into the study. In essence, this volunteer sample may represent those
students most interested in and with the most family support (i.e., both environmental such
as transportation, and motivational such as parental praise and support for self-efficacy) for
behavioral change needed to effect reduction in the child’s BMI. Hence, this potential for
sampling bias when utilizing volunteers is always a possibility, limiting the generalizability
o f the findings.
The fact that only overweight female students at a single grade from a single school
were used for this research—while strengthening the study design and allowing causal
inferences regarding this limited target— does in fact limit generalizability beyond this
group. Hence, while limiting the research to overweight female students and not targeting
at risk for overweight students, the study gains in its ability to make causal inferences
regarding the ability o f soccer to help the most obese children, but lacks generalizability to
at risk for overweight children, who m ay respond more or less favorably to the same
intervention.
Another consideration is that children in other communities in the south, and
elsewhere in the nation, may be more or less motivated to participate in youth soccer. For
example, the north Mississippi community where the research occurred has a relatively
strong youth soccer program with good community support and an excellent Sportsplex
facility. In other communities, the reputation o f the coaches and youth sport programs may
have a more or less positive impact on compliance with a physician, teacher or dietician’s
recommendation o f youth sport participation.
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Attrition may have been a factor in this research, as 3 subjects dropped out o f the
soccer group, and one dropped out o f the control group. Attrition could have resulted in
over- or under-stating the influence o f soccer on BMI changes.
A final potential significant weakness o f this research was the inability o f the
researchers to gain access to FitnessGram data on 2"^ grade students, the youngest grade
tested in the school district where the research occurred. Initially planned to target students
during their 3^^ grade o f school at about age 8 when it would be much easier to start
children in the soccer program, confidentiality agreements prevented that data firom being
utilized for this research. In reality, soccer play begins for most children in Mississippi at
the age o f 4 and 5, and even by age 7 or 8 those starting at the earlier age generally appear
to have a distinct advantage in terms o f skills and athleticism, although this observation is
untested. In addition, an even more compelling reason exists for research o f soccer for
overweight and obese children to be conducted on younger aged students: recent growth
data on 1,042 healthy U.S. children in 10 locations revealed that persistence o f obesity is
observed during both the preschool and elementary school period (Nader et al., 2006).
Researchers found that children who were ever at risk for overweight (i.e., > 85**^
percentile) when checked at ages 24, 36 or 54 months during preschool, were >5 times as
likely to be overweight at age 12 (i.e., compared with those below the 85* percentile during
each o f those reporting periods). Similarly, during the elementary school period, 80% o f
children identified as at risk for overweight at any single reporting period (i.e., ages 7, 9
and 11 years), remained overweight at age 12 (Nader et al., 2006). Together these
observations offer compelling research to target children for any PA prevention or
intervention, and certainly soecer, at the earliest possible age.
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Implications and Recommendations fo r Health Education Theory y Research, and
Practice
This Health Education program included a minimal core family-based nutritional
intervention based on the USDA Tips fo r Families information found on the
MyPyramid.gov website, and a community-based youth soccer PA intervention for
children identified as overweight in 4* grade at a public school in Mississippi. Using
Social Cognitive Theory with an emphasis on self-efficacy, mentors and modeling, the
intervention—while not achieving statistical significance due probably to the small sample
size— may have resulted in a meaningful clinical improvement (i.e., a 0.74 BMI point
difference in change between soccer and control groups when 2 outliers were removed).
These findings are supportive generally o f the evidence cited earlier, that indicate
interventions including a PA component are more effective than nutritional and behavioral
interventions in combination or alone (Becque et al., 1988; Kimm et al., 2005). This
research also appears to support the application o f Social Cognitive Theory and the Health
Promotion Model with their emphasis on self-efficacy. Hence, to confront the observed
declines in PA behavior occurring across the transition into middle school, as well as
improve the social support for PA in 4* and 5* grade girls, reinforcement from parents,
coaches, family and community (Srof & Velsor-Friedrich, 2006) m ay have aided in the
complete participation in soccer observed in 7 or 8 o f the 14 girls randomized to soccer in
this pilot inquiry. Similarly, the finding in this cohort o f 18 rising Mississippi 5* grade
students (of 22 initially enrolled) that retaining gains in nutrition knowledge did not
correlate with improved BMI in this study supports prior research as well. Research to date
has not shown that simply teaching children about the food pyramid or nutrition in school
53

or even providing them with PE at school will result in improvement in BMI. These
findings suggest that instead, school based instruction and PE opportunities, augmented by
after school community-based activity, may offer more promise than approaches tried to
date.
Further research then should focus on the application o f other Health Education
theories and models, and attempt to bring school-, family- and community-based youth
sport resources together in a w ay that m ay offer a rich and as yet untapped resource for the
prevention and intervention o f childhood overweight. Health Educators may play a pivotal
role in organizing these community based change agents, since approaches to date address
primarily only clinic-based and school-based approaches, and have had dismal overall
success in combating the growing epidemic o f childhood overweight. While youth sport
activities may lack the scholarships and after-school transportation needed to target the
overweight and at-risk for overweight children for participation in their programs, health
educators can play a pivotal role in bringing together funders, public and school health
change agents, churches and others who can m eet such needs and assist in enabling the
needed behavioral changes.
Youth Risk Behavior Survey data in 2003 from Mississippi— arguably the world’s
leader in both adult and childhood obesity and overweight— indicated that 16% o f students
were overweight (compared with 12% nationally), and another 16% were at risk for
overweight (compared with 15% nationally) (MDH, 2004). Yet the data from this fourth
grade FitnessGram survey completed in 2006 indicates the problem m ay already be
worsening; at this school 22.5% are already overweight, and another 26.6% are at risk for
overweight, by CDC criteria. It should be noted that undergraduate kinesiology students
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collected the FitnessGram data used to screen candidates for this research, and reliability
may be suspect. However, our blinded staff independently verified BMI o f the 22 who
presented to our office for research. In every case the BMI assessment in our staff closely
matched the BMI assessment made by the university undergraduates.
Healthy People 2010 stated as its two main goals: 1- “Increase Quality and Years
o f Health Life, ” and 2- “Eliminate Health Disparities. ” It hardly seems possible that
Health Educators and other stakeholders can satisfactorily accomplish either o f these goals
without seriously rethinking our national approach to childhood overweight and obesity.
Researchers must think outside the box and energize the resources o f pediatricians and
physicians, allied health providers, school PE instructors, teachers and school nurses,
health educators, public health, along with other community-based support services such as
churches and youth sport agencies such as soccer programs in an effort to bring together at
risk individuals and the stakeholders that may offer them help. Many authors and even
CDC reports now discuss childhood overweight and obesity as if it were an epidemic. If so,
it should be treated accordingly, by mobilizing action from entire communities, and not
merely from individual institutions such as clinics, schools, and private practices. Such an
approach is entirely appropriate whenever a true epidemic occurs, and rightly falls within
the domain o f Health Educators’ practices.
Conclusions
In summary, it is argued here that despite the lack o f statistically significant
findings, the observation that students randomized to soccer— especially after accounting
for outliers— had improved BMI scores while control subjects had worsened BMI scores
during the 5-month study period, should provide support for further empirical Health
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Education program research o f the use o f youth sport programs in general, and soccer in
particular, in conjunction with minimal core family-based nutrition education. It is
proposed that youth sport activities offer a rich and as yet untapped resource for health
education and health promotion programs that should combine school, clinic, family- and
community-based resources to attempt to reverse the present epidemic o f childhood
overweight in Mississippi and in the U.S.
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Appendix A
Approval of Mississippi University For W om en’s Committee on Use o f Human
Subjects in Experimentation

Mississippi University
for Women
A Tradition o f EiaoU oKo fo r Women and Men

PïOvost and Vice President for Academic Affairs
1100 College St. M UW -1603
Columbus, MS 39701-5800
(662) 329-7142
(662)329-7141 Fax
www.muw.edu

November 7,2005
Dr. Joyce Yates
MUW - 1636
Columbus, MS 39701
RE:

Name o f Study: M ufti Intervention Approach to Pediatric Obesity: A Randomized
Control Group Trial
Principal Investigator: Robert A Léach, DC, FICC
Faculty Supervisor / Co-Investigator: Dr. Joyce Yates

Dear Dr. Yates:
I am pleased to infonn you that the members o f the Committee on Human Subjects in
Experimoitation have reviewed your proposed research and approve same subject to the
following requircmoits:
The consent form should contain the parents’ signature indicating they have received a copy of
the consent There should not b e any identifiers beyond that to maintain confidentiality. The
consent should further m ake it clear that participation is entirely voluntary and that if you or your
child chooses not to participate, there wiU be absolutely no penalty whatsoever. Further, the
child may withdraw fiom the study at any time.
You are also cautioned to make sure and secure any permission necessary fiom the school
district or responsible officer before undertaking anything on school property.
I wish you much success in your research.

Sam Gingerich
Provost and Vice President for Academic Affairs
pc; Mr. Jim Davidson
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Appendix B
Pediatric BMI Parent Recruitment Letter
Leach
Chiropractic Clinic, Inc.
Robert A. Leach, B.C., director
Alternate Delegate, American Chiropractic Association
Research Committee Chairman, Mississippi Chiropractic Association
Postgraduate Faculty, National College o f Chiropractic
Fellow, International College o f Chiropractors

May 15, 2006
Parent/Guardian of
Address
City, State, Zip
Re:
Your Child has Qualified for Research in Nutrition Education & Soccer
Exercise
Dear Sir or Madam:
Your child has qualified for research in nutrition education & soccer exercise being
conducted by myself, as partial fulfillment for the degree o f Master of Science in
Health Education, and by Joyce Yates, Ed.D., a professor of health and kinesiology at
the M ississippi University for Women in Columbus.
W ithin the next few days I or a member of my staff will try to personally speak with
you by phone to answer any questions that you may have about this important
research. The research will include both you and your daughter participating in a
brief (about 30-minute) visit to the Leach Chiropractic Clinic for nutrition education
information, a brief pre- and post-education test, height and weight assessment by a
member of my staff, followed by participation in the Starkville Youth Soccer
Organization at no charge to you. The purpose of the research is to determine
whether nutrition education and recreational youth soccer may help eliminate health
disparities in children with an elevated Body Mass Index.
This research has been approved by the Starkville School Board and by the
Committee on the Use o f Human Subjects in Experimentation at the Mississippi
University for Women. For information about your privacy rights with regard to this
research you may contact H.J. Davidson, Jr, Director of Paralegal Studies at the
Mississippi University for Women at 662-329-7154.
Sincerely,
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Robert A. Leach, DC, FICC
,„Excellence in Health
Website: DrLeach.com
e-mail: RL@DrLeach.com
FAX: (662) 323-2382

Excellence in Chiropractic,,
214 Russell St., Box 80121,
Starkville, Ms 39759
Phone: (662) 323-2371
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Appendix C
Pediatric BMI Phone Script
DR/STAFF PHONE SCRIPT WHEN TALKING WITH
PARENT/GUARDIAN:
Hi, are you the parent/guardian o f _______ ? My name i s _______ , and your
child has qualified for research in nutrition education & soccer exercise at no charge
to you, being conducted by Dr. Robert Leach (myself), as partial fulfillment for the
degree of M aster of Science in Health Education, and by Joyce Yates, Ed.D., a
professor of health and kinesiology at the Mississippi University for W omen in
Columbus. M ay I speak with you now for just a couple of minutes, or would you like
me to call back at another time? (RECORD NAME AND REASON GIVEN IF
DECLINES TO TALK ABOUT ENTERING THE TRIAL).
At this time we’d like to invite you to consider participating in this study,
which will help determine whether recreational youth soccer, combined with nutrition
education, can help eliminate health disparities in children that have an elevated Body
Mass Index, or BMI.
As you may know according to government statistics, having an elevated BMI
can lead to serious problems later in life, including heart disease and diabetes. Your
child’s participation may help her to avoid such problems, and the findings of this
research may help other children as well.
Participation involves a brief (about 30-minute) visit to the Leach Chiropractic
Clinic for videotaped nutrition education information, including height and weight
assessment and a short quiz given by a member of my staff, followed by participation
in the Starkville Youth Soccer Organization at no charge to you. Not all children wUl
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be able to play this Spring, but some will instead be able to play this Fall at absolutely
no charge. Registration in Starkville Youth Soccer includes a uniform and all
expenses except cleats (that are not required) and shin guards, which are required.
The $70 youth registration fee will be paid for by grants and scholarships for
participants of this research. Youth soccer in Starkville is played on Mondays and
Thursdays, as well as a few Saturday mornings for about 8 weeks in the spring and
fall (give dates). Later this April you will be asked to bring your daughter back to the
office for another short quiz and height/weight check by a member of the staff. That
second visit to the clinic can also be made at your convenience and should take no
longer than 15 minutes.
Subjects may withdraw from the research at any time for any reason, and
without penalty. Your child’s right to privacy will be maintained both by Leach
Chiropractic Clinic, Inc. and by the Mississippi University for Women, where data
analysis will occur. Federal Law protects these rights.
This research has been approved by the Starkville School Board and by the
Committee on the Use o f Human Subjects in Experimentation at the Mississippi University
for Women. For information about your privacy rights with regard to this research you may
contact H.J. Davidson, Jr, Director o f Paralegal Studies at the Mississippi University for
W omen at 662-329-7154.
Do you have any questions I haven’t covered? If I’ve answered your questions,
would you consider allowing your daughter to participate in this study? If so. I’d like
to speak with you both in person at my office. (RECORD NAME/REASON GIVEN
FOR DECLINING TO PARTICIPATE. IF PARENT AGREES TO PARTICIPATE,
SCHEDULE

APPOINTMENT

FOR

5 MINUTE

CONSULTATION

WITH

PARENT/CHILD TO COVER THESE SAME ISSUES WITH THE CHILD AND
OFFER THE OPPORTUNITY OF PARTICIPATION IN THE RESEARCH).
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Appendix D
Pediatric BMI Consent Form
C O N S E N T T O P A R T I C I P A T E IN R E S E A R C H

Title of Research: Multi-Intervention Approach to Pediatric Obesity: A
Randomized Control Group Trial.
Research Location/Principal Investigators: I understand that this research
involves the use o f nutrition education at the Leach Chiropractic Clinic, Inc, and soccer
exercise at the Starkville Sportsplex on Lynn Lane, to help me lose weight. I understand
that this study is being conducted by Dr. Robert Leach, as partial fulfillment for the degree
o f Master o f Science in Health Education, and by Joyce Yates, Ed.D., a professor o f health
and kinesiology at the Mississippi University for Women in Columbus.
General Purpose and Particulars of Investigation: I understand that being
overweight or obese can lead to serious problems later in life, including heart disease and
diabetes, and that m y (my daughter’s) participation in this research may help her to avoid
such problems, and the findings o f this research may help other children as well.
Participation involves a brief (about 30-minute) visit to the Leach Chiropractic
Clinic for videotaped nutrition education information, including height and weight
assessment and a short quiz given by a member o f my staff, followed by participation in
the Starkville Youth Soccer Organization at no charge to you.
Not all children will be able to play this spring, but some will instead be able to
play this Fall at absolutely no charge. Registration in Starkville Youth Soccer includes a
uniform and all expenses except cleats (that are not required) and shin guards, which are
required. The $70 youth registration fee will be paid for by grants and scholarships for
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participants o f this research. Youth soccer in Starkville is played on Mondays and
Thursdays, as well as a few Saturday mornings for about 8 weeks in the spring and fall
(give dates). Later this April you will be asked to bring your daughter back to the office for
another short quiz and height/weight check by a member o f the staff. That visit can also be
at your convenience and should take no longer than 15 minutes.
Injuries May Occur in Youth Sports: I understand that like all youth sports most
injuries that occur with soccer are trivial. Although rare, serious and even fatal injury m ay
occur with most types o f youth sports, including soccer. I understand that I (my daughter)
may withdraw from the research, including the youth soccer, at any time and for any reason
without penalty.
Confidentiality of data: I understand that m y (my daughter’s) right to privacy will
be maintained both by Leach Chiropractic Clinic, Inc. and by the Mississippi University for
Women, where data analysis will occur. Federal Law protects these rights. This research
has been approved by the Starkville School Board and by the Committee on the Use o f
Human Subjects in Experimentation at the Mississippi University for Women. For
information about your privacy rights with regard to this research you may contact H.J.
Davidson, Jr, Director o f Paralegal Studies at the Mississippi University for Women at
662-329-7154.
All my questions have been answered to my satisfaction, and I agree to
participate in this research:
Signed:
Dated:
Child:_____________________ /____________
Parent:____________________ /____________
Witness:
/
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APPENDIX E
CONSORT STATEMENT

Screened
n = 22

Eligible
n = 22 (none
excluded')
Gave informed consent n= 22

Randomized to soccer
n= 14

Randomized to waiting list
n= 8

Loss to follow-up
n= 1 (lack o f time)

Loss to follow-up
n= 3 (dropped out
o f soccer)
Outcome available

Outcome available
n= 7

n = 11

Figure: Consort Statement per national guidelines for standardization of
randomized control group trials (Moher et al., 2001).
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Appendix F
Tips For Families Quiz
Tips for Families Quiz*
*Based on the USD A Tips for Families information
Circle the best answer:
1.

Which kind o f bread is healthy?
a. Whole wheat
b. White bread
c. Sugary popcorn
d. White rice

2.

W hich vegetables are healthier for you?
a. French fries
b. Whole potatoes
c. Green salads
d. Cheesy vegetable spread

3.

It is best to drink lots of:
a. Fruit juice
b. Canned soft drinks
c. Tea
d. W ater and some milk

4.

You can have low fat or fat free milk, cheese and yogurt:
a. Never
b. 1 or 2 times per day
c. 3 or 4 times per day
d. More than 8 times per day

5.

The following are not healthy sources o f protein:
a. Lean chicken, turkey or fish
b. Fried chicken and fried fish
c. Plain nuts or seeds
d. Chick peas and pinto beans

6.

Healthy kinds o f oils to use include:
a. Olive, soybean and canola
b. Peanut oil used to fry fish
c. Margarine
d. Lard or Crisco oils
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7.

If added sugar is listed as the main ingredient:
a. It is a natural product
b. It m ay taste good but isn’t good for you
c. It will help you have strong bones and muscles
d. It will help you grow tall

8.

Children need to be outdoors getting exercise:
a. At least one day each week
b. At least two days each week
c. Three or four days each week
d. Every day for at least 60 minutes

9.

TV
a.
b.
c.
d.

10.

The following is not a good way for families to exercise:
a. W alking the dog
b. Play with kids or pets
c. Play checkers during commercials
d. Play catch or soccer

watching, video and computer time should be:
Limited and you should get up and move when commercials are aired
Planned so that you can see all your favorite shows daily
Permitted regularly so that you can watch others exercise and play sports
Allowed without restriction because your body knows if it needs exercise
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Appendix G
Pediatric BMI Intake Screening Form
BMI Research Intake Form
Patient’s Name
Parent’s/Guardian Name
Height
Weight

Calculate BMI using CDC Pediatric BMI table:
If BELOW 25, subject is not eligible for the research. Dr. Leach will discuss other options
with the parent and child.
If ABOVE 25, ask parent and child the following (circle response)?

Do you have any physical, mental or other disease or
disability that would keep you from being able to run and
play soccer? Yes No
If Yes, Dr Leach will discuss other options with the parent and child. If “No” then proceed
to the following and circle items as completed:
1- Answer questions about soccer and research and obtain verbal and written informed
consent. Have subject/parent sign and you witness their signatures on the
Consent Form.
2- Give the child the pre-intervention quiz.
3- Allow both parent and child to watch the DVD intervention.
4- Give the child the post-intervention quiz.
5- Have subject complete soccer registration.
6- Dr. Leach will do randomization and inform subject as to whether they will begin
soccer play this Fall or next Spring.
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Appendix H
Algorithm For Research Procedures
Libject Pool:
Df271 female
iidents, 61 4^^
aders at
hool identified
i school-based
itnessGram
sting as
►^erweight. At
sk fo r
^erweight
1= 72) were not
imble.

----------- ►

Letter and follow up
telephone call by clinic
staff to all subjects
identified by
FitnessGram testing at
the target school as
being overweight. Initial
consultation conducted
by staff at chiropractic
clinic to those interested
in participation.

PI personally discusses and
reviews research
procedures with the patient
and guardian, and obtains
informed consent,
following pre-approved
script.

Declmed? Cite reasons

Inclusion/
Exclusion
Criteria
Satisfied?

Subject
Declines
Consent

Subject is excluded
from research
procedures. Record
made of # of
candidates that
decline, and reason(s)
cited.

Subject/Parent Agree to Participation
Immediate Randomization
All subjects watch 15-20
minute nutrition education
video by PI featuring
information fi-om USDA’s
My Pyramid, with their
parent/guardian, and take
a pre/post quiz and have
height/weight assessed by
staff.

Subjects receive
assignment to either:
A: Experimental group
that receives soccer in
fall of 2006
B: Waiting list control
group that receives
spring soccer

In late November
after final
height/weight
assessment, with final
post education quiz
administered, blinded
statistical reduction
completed at MUW.

